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7KH 0RUHFDPEH %D\ NDUVW )LJ LV GHYHORSHG RQ D VHULHV RI
GLVFRQWLQXRXVRXWFURSVRI*UHDW6FDU/LPHVWRQH7KHHDVWHUQSDUWRI
WKHDUHDLVZHOONQRZQIRURXWVWDQGLQJH[DPSOHVRIOLPHVWRQHSDYHPHQW
DQGRWKHUNDUVWODQGIRUPV:DOWKDPHWDO±*DOH
:HEE  HVSHFLDOO\ )LJ  EXW WKHUH DUH IHZ H[SORUHG FDYHV
+ROODQG$VKPHDG%URRNHWDO±/RFDO
IUDJPHQWVRIUHOLFWDQGODUJHO\VHGLPHQWFKRNHGFDYHSDVVDJHVXUYLYH
(VFDUSPHQWV IRUPHG RQ WKH OLPHVWRQH QRZ ODFN LPSHUPHDEOH
FDSURFNV GUDLQDJH LV ZKROO\ VXEWHUUDQHDQ ZLWK OLWWOH LQWHJUDWLRQ RI
VXUIDFHIORZ5HFKDUJHWRWKHOLPHVWRQHDTXLIHUV LV ODUJHO\E\GLIIXVH
IORZEXWWKHH[LVWHQFHRIGLVFUHWHULVLQJVDQGVRPHUHVWULFWHGDFWLYHFDYH
GHYHORSPHQWDURXQGWKHEDVHVRIWKHHVFDUSPHQWVLPSOLHVLQWHJUDWLRQRI
WKHGLIIXVHIORZLQSXWVZLWKLQWKHDTXLIHUV
+DHPDWLWH RUHERGLHV HPSODFHG ZLWKLQ WKH OLPHVWRQH VWUDWD RI WKH
ZHVWHUQSDUWRIWKHGLVWULFWZHUHPLQHGH[WHQVLYHO\IURPHDUO\WLPHVXQWLO
WKHWKFHQWXU\DQG)XUQHVVEHFDPHWKHPRVWSURGXFWLYHLURQRUHILHOG
LQWKHZRUOGIRUDWLPHGXULQJWKHVHFRQGKDOIRIWKHWKFHQWXU\7KH
HDVWHUQSDUWRIWKHGLVWULFWZDVPXFKOHVVLPSRUWDQWDVDVRXUFHRIRUHEXW
LWLVNQRZQWKDWGHSRVLWVRIKDHPDWLWHDQGFRSSHUFDUERQDWHRUHVZHUHDOVR
SURVSHFWHGDQGPLQHGRQDUHODWLYHO\VPDOOVFDOHKHUHGXULQJWKHWKDQG
WKFHQWXULHVDQG OLNHO\HDUOLHU([SORUDWLRQVRIDEDQGRQHGZRUNLQJV
LQWKLVGLVWULFWIRXQGWKDW WKHPLQHUVKDGLQWHUFHSWHGQDWXUDOFDYLWLHVDW
DQXPEHURIVLWHV%ULHIDFFRXQWVRIWKHNQRZQPLQHZRUNLQJVQDWXUDO
FDYLWLHVDQGLQILOOVHGLPHQWVZHUHJLYHQE\0RVHOH\
7KHPRVWH[WHQVLYHPLQHZRUNLQJVDUHRQ:DUWRQ&UDJ)LJDP
KLJKOLPHVWRQHHVFDUSPHQWO\LQJEHWZHHQ6LOYHUGDOHDQG:DUWRQYLOODJH
7KHUHDUHDQXPEHURIDEDQGRQHGPHWDOOLIHURXVPLQHVRQWKH&UDJPRVWO\
FRQFHQWUDWHG LQ WKHYLFLQLW\RI&UDJ)RRW LQ WKHQRUWKZHVWDQGYDULRXV
W\SHVRIQDWXUDOFDYLWLHVDQGFDYHVHGLPHQWVKDYHEHHQUHSRUWHGGXULQJ
LQYHVWLJDWLRQVRIWKHVHPLQHV3DODHRNDUVWLFFDYLWLHVDQGVHGLPHQWVZHUH
DOVRHQFRXQWHUHGLQPLQHVDW6LOYHUGDOHDQGHOVHZKHUHLQWKHGLVWULFW
6RPH RI WKH PRUH LPSRUWDQW RI WKH NQRZQ H[SRVXUHV RI QDWXUDO
FDYLWLHV DQG LQILOO VHGLPHQWVKDYHEHFRPH LQDFFHVVLEOHGXH WR VHDOLQJ
RIWKHPLQHVEXWVHYHUDOVLWHV)LJUHPDLQRSHQ([SRVXUHVLQWZRRI
WKHVWLOODFFHVVLEOHVLWHV1RUWK/HYHORQ:DUWRQ&UDJDQG5HG5DNHDW
6LOYHUGDOHKDYHEHHQUHH[DPLQHGDQGWKHILQGLQJVDUHUHSRUWHGKHUH
)LJXUH7KHH[WHQWRIWKH&DUERQLIHURXV*UHDW6FDUOLPHVWRQHRXWFURSVLQWKHHDVWHUQSDUWRIWKH0RUHFDPEH%D\DUHDVKRZLQJORFDWLRQVRIVLWHVGLVFXVVHGLQWKHWH[W
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1RUWK/HYHO
1RUWK/HYHO)LJRIWKH&UDJ)RRWPLQHFRPSOH[LVDPORQJOHYHO
1*56'GULYHQWKURXJK'LQDQWLDQOLPHVWRQHSUHVXPDEO\LQ
DQDEDQGRQHGDWWHPSWWRLQWHUVHFWDQGGHZDWHUPLQHVKLJKHUXSWKH&UDJ,W
KDVEHHQUHIHUUHGWRDVµ*UL]HGDOH:RRG'UDLQDJH/HYHO¶E\VHYHUDODXWKRUV
LQFOXGLQJ+ROODQG*ULIILWKV*DOH0RQLFRDQG
+LOODQG+DOO&DOFDUHRXVVDQGDKDHPDWLWHEHDULQJFRQJORPHUDWH
RYHUODLQ E\ ODPLQDWHG DUJLOODFHRXV VHGLPHQWV DQG FRDUVHJUDLQHG ILOOV
FRQWDLQLQJFKORULWHEHDULQJOLWKRORJLHVDUHH[SRVHGLQWKHOHYHO
&DOFDUHRXVVDQG
7KH DGLW IRUHKHDG LV DW D SRLQW ZKHUH ZDWHU ZHOOV XS IURP D QDUURZ
SDUWO\FKRNHG QDWXUDO ULIW ZKLFK KDV VR IDU SURYHG LPSHQHWUDEOH IRU
FDYHGLYHUV+LOODQG+DOO7KHVWUHDPFDUULHVDZHOOVRUWHGEHG
ORDGRIILQHJUDLQHGZHOOURXQGHGFDOFDUHRXVVDQGJUDLQVZLWKDPLQRU
FRPSRQHQW RI ERWK EODFN DQG \HOORZ LURQ R[LGH JUDLQV7KH WH[WXUDO
PDWXULW\ DQG WKH SUHVHQFH RI WKH LURQ R[LGH JUDLQV VXJJHVW WKDW WKLV
PDWHULDOLVEHLQJUHHURGHGIURPFRQFHDOHGQDWXUDOFDYLWLHVEH\RQGWKH
H[SORUHGOLPLWRIWKHOHYHOLURQR[LGHEHLQJXVXDOO\IRXQGDVFUXVWVRQ
FDYHVHGLPHQWVGHSRVLWHGXQGHUSKUHDWLFFRQGLWLRQV
&RDUVHILOOVZLWKFKORULWHEHDULQJOLWKRORJLHV
$W WZR SRLQWV 1RUWK /HYHO LQWHUVHFWV IUDJPHQWV RI FDYH SDVVDJH
FKDUDFWHUL]HGE\FRDUVHJUDGHILOOVWKDWFRQWDLQSHEEOHVGHILQHGDV±
PPDQGFREEOHV±PPRIILQHJUDLQHGFKORULWL]HGOLWKRORJLHV
SRLQWV ' DQG $ RQ )LJ 7KH QHDUHVW VRXUFHV RI VXFK OLWKRORJLHV
DUH RXWFURSV RI 6LOXULDQ :LQGHUPHUH 6XSHUJURXS VWUDWD WR WKH QRUWK
&RQVLGHULQJWKDWJODFLDOLFHFRYHULQWKLVDUHDZDVVRXUFHGIURPDUHDV
WRWKHQRUWKLQFOXGLQJWKH/DNH'LVWULFWPDVVLI%UDQGRQHWDO
WKHVHGHSRVLWVDUHSUREDEO\RI3OHLVWRFHQHDJH
+DHPDWLWHEHDULQJFRQJORPHUDWHDQGODPLQDWHGFOD\V
$SSUR[LPDWHO\PLGZD\DORQJWKHOHYHOSRLQW&RQ)LJDQRWKHUVHGLPHQW
ILOOHGSDODHRNDUVWLFFDYLW\ZKLFKGLIIHUV IURPWKHSUHYLRXVH[DPSOHV LV
HQFRXQWHUHG7KHGHSRVLWVDUHGHVFULEHGEULHIO\LQ0RVHOH\S
SSDQGILJ7KHVHGLPHQWDU\VHTXHQFHLVXQOLWKLILHGDQG
FRQVLVWVRIDFRQJORPHUDWLFOD\HU±PLQWKLFNQHVVRYHUODLQE\XSWRFP
RISDUWO\FRQVROLGDWHGUHGDQGJUH\ODPLQDWHGVLOWVDQGFOD\VWKDWILOOWKH
FDYLW\HQWLUHO\)LJ7KHMXQFWLRQEHWZHHQWKHWZRXQLWVLVDEUXSW7KH
FRQJORPHUDWLF OD\HU FRQWDLQV ERWK ZHOOURXQGHG DQG DQJXODU IUDJPHQWV
XSWRFREEOHJUDGHZLWKLQDVLOW\PDWUL[&ODVWVFRQVLVWSUHGRPLQDWHO\RI
OLPHVWRQHDQGPLFDFHRXVVDQGVWRQHDORQJZLWKVRPHKDHPDWLWH0DQ\RI
WKHURXQGHGFODVWVDUHFRPSRVHGRIDVRIWFOD\JUDGHPDWHULDOWKDW;5'
DQDO\VLVUHYHDOVWREHPDLQO\TXDUW]ZLWKVXERUGLQDWHPLFURFOLQHIHOGVSDU
DQGPXVFRYLWHPLFD1RFODVWVRIFKORULWHEHDULQJ OLWKRORJLHVKDYHEHHQ
LGHQWLILHG7KHRYHUO\LQJEDQGHGFOD\VGLVSOD\DSSUR[LPDWHO\WZHQW\UHG±
JUH\DOWHUQDWLRQVDQGDUHGLVWRUWHGE\VOXPSLQJDQGIDXOWLQJ;5'DQDO\VLV
RIWKLVPDWHULDOERWKUHGDQGJUH\OD\HUVVKRZVWKHSUHVHQFHRITXDUW]
PLFURFOLQHPXVFRYLWHDQGKDHPDWLWHEXWDJDLQQRFKORULWH
*DOHFRQMHFWXUHGWKDWWKHFRQJORPHUDWHOD\HUZDVGHSRVLWHG
XQGHUWRUUHQWLDOIOXYLDOFRQGLWLRQV7KHPL[WXUHRIFODVWPRUSKRORJLHVLQ
WKHFRQJORPHUDWHGRHVVXJJHVWWKDWVRPHPDWHULDOKDVEHHQVXEMHFWHGWR
VLJQLILFDQWIOXYLDOWUDQVSRUWDWLRQRYHUDVLJQLILFDQWGLVWDQFHUHVXOWLQJLQ
KLJKGHJUHHVRIURXQGQHVVDQGVSKHULFLW\EXWWKHDQJXODUQDWXUHRIVRPH
RWKHUFODVWV LQGLFDWHVDPRUHORFDORULJLQ6XFKYDULHGPRUSKRORJ\LV
FRQVLVWHQWZLWKLQYROYHPHQWRIPDVVPRYHPHQWSURFHVVHVµVOXPSLQJ¶
ZKLFKDUHZHOOGRFXPHQWHGDVEHLQJUHVSRQVLEOHIRUWKHHPSODFHPHQW
RIVRPHFRDUVHJUDLQHGPDWHULDO LQWRFDYHV0XUSK\DQG&RUGLQJOH\
%RWKRI WKHVHSRVVLEOHSURFHVVHV LPSO\ UDSLGGHSRVLWLRQ7KLV
PDWHULDO LV RYHUODLQ E\ ODPLQDWHG TXLHWZDWHU VHGLPHQWV ZLWK DQ
DEUXSW RU LQWHUUXSWHG FKURQRORJLFDO KLDWXV EHWZHHQ WKH WZR ,I WKH
UHG±JUH\OD\HUVUHSUHVHQWDQQXDOGHSRVLWLRQLWLVSRVVLEOHWKDWWKHZKROH
FRQJORPHUDWHDQGEDQGHGFOD\VHTXHQFHDFFXPXODWHGYHU\UDSLGO\ LQ
MXVWDIHZ\HDUV
7KHVHFRQJORPHUDWHDQGEDQGHGFOD\ILOOVKDYHEHHQLQWHUSUHWHGDV
EHLQJGHULYHGIURPVXUIDFHJODFLDOPDWHULDOV*DOHEXWWKHVXLWH
RI OLWKRORJLHV UHSUHVHQWHG GRHV QRW VXSSRUW WKLV SURSRVDO *ODFLDOO\
WUDQVSRUWHGPDWHULDOV LQ WKHDUHDDUHVRXUFHGIURPWKHYDULHGLJQHRXV
DQGVHGLPHQWDU\/DNH'LVWULFWVWUDWDDQGW\SLFDOO\GLVSOD\DGLYHUVLW\
RIURFNW\SHVZLWKWKHFKORULWL]HGOLWKRORJLHVWKDWDUHFRPPRQDPRQJ
/RZHU3DODHR]RLFVWUDWDSDUWLFXODUO\LQHYLGHQFH$VPHQWLRQHGDERYH
FODVWVDQGILQHJUDLQHGPDWHULDOIURPVXFKOLWKRORJLHVDUHDEVHQWLQWKH
1RUWK/HYHOFRQJORPHUDWHDQGEDQGHGFOD\GHSRVLWV7KHVPDOOVXLWHRI
FRPSRQHQWURFNW\SHVDQGPLQHUDORJLHVWKDWDUHUHSUHVHQWHGLVLQVWHDG
FRQVLVWHQWZLWKGHULYDWLRQIURP\RXQJHUVWUDWDWKDWIRUPHUO\RYHUOD\WKH
DUHDDQGWKH\ZHUHSUREDEO\GHSRVLWHGGXULQJRUVRRQDIWHUGHQXGDWLRQ
RI WKHVHSDUHQW URFNV+RZHYHUDVQRVWUDWD\RXQJHU WKDQ WKH/RZHU
&DUERQLIHURXVOLPHVWRQHVQRZVXUYLYHRQ:DUWRQ&UDJLWLVGLIILFXOWWR
LGHQWLI\WKHVSHFLILFVRXUFHUHOLDEO\
7KHPLFDFHRXVVDQGVWRQHFODVWVDQGPLQHUDORJ\RIWKHDUJLOODFHRXV
GHSRVLWVPLJKWEHFRQVLVWHQWZLWKDQRULJLQIURP0LOOVWRQH*ULW*URXS
VWUDWD6DQGVWRQHVEHOLHYHGWREHPLGWRODWH&DUERQLIHURXVSUREDEO\
1DPXULDQLQDJHZHUHIRUPHUO\H[SRVHGDOLWWOHRYHUDNLORPHWUHVRXWK
RI &UDJ )RRW DW ,QJV 3RLQW$OWHUQDWLYHO\ WKH SUHVHQFH RI KDHPDWLWH
LQWKHFOD\VSRLQWVWRDSRVVLEOHGHULYDWLRQIURPWKH\RXQJHU3HUPR
7ULDVVLF UHG VDQGVWRQHV LQ ZKLFK FDVH WKH VRXUFH PLJKW KDYH EHHQ
WKH HTXLYDOHQW RI WKH 3HUPLDQ &ROO\KXUVW 6DQGVWRQH )RUPDWLRQ
7KHVHLURQEHDULQJVWUDWDFURSRXWEHQHDWKDWKLFNFRYHURIWLOOLQWKH
0RUHFDPEH DUHD %UDQGRQ HW DO  S DQG DUH VXJJHVWHG
DV EHLQJ WKH SUREDEOH VRXUFH RI KDHPDWLWH WKDW KDV UHVXOWHG LQ WKH
UHGGHQLQJRI1DPXULDQ0LOOVWRQH*ULW*URXSVWUDWDLQWKHZHVWHUQSDUW
RIWKH/DQFDVWHUUHJLRQ%UDQGRQHWDOSS±+RZHYHU
WKH RFFXUUHQFH RI KDHPDWLWH FODVWV LQ WKH 1RUWK /HYHO FRQJORPHUDWH
LQGLFDWHV WKDW WKH LURQ FRQWHQW RI WKH EDQGHG FOD\V FRXOG KDYH EHHQ
GHULYHGIURPSUHH[LVWLQJHPSODFHGLURQRUHGHSRVLWVUDWKHUWKDQIURP
3HUPR7ULDVVLFUHGEHGV
)LJXUH3ODQRI1RUWK/HYHO&UDJ)RRW&5**UDGH
$Q\DWWHPSWWRGDWHWKHWLPLQJRIGHSRVLWLRQRIWKHFRQJORPHUDWH
EDQGHGFOD\VHGLPHQWVLQYROYHVVSHFXODWLRQ%DVHGRQSDODHRPDJQHWLF
HYLGHQFH IURP WKH ODPLQDWHG GHSRVLWV DQG RWKHU REVHUYDWLRQV *DOH
 VXJJHVWHGD3OHLVWRFHQHGDWHROGHU WKDQND%3+RZHYHU
QR PHWKRGRORJ\ RU GDWD DUH SUHVHQWHG DQG D UHVWXG\ XVLQJ PRGHUQ
WHFKQLTXHV ZRXOG EH QHHGHG EHIRUH DQ\ YDOLGLW\ FRXOG EH JLYHQ WR
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VKRZLQJWKHSUHVHQFHRIKDHPDWLWHPLQHUDOL]DWLRQ7KHRULJLQRIVXFK
DWH[WXUDOO\PDWXUHVDQGGHSRVLWFRXOGKDYHEHHQWKH3HUPR7ULDVVLF
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